The final focus system for the Thomson X-ray scattering experiment termed PLEIADES (Picosecond Laser-Electron InterAction for Dynamic Evaluation of Structures) at LLNL demands ultra-high field gradient quadrupoles in order to focu s initially small beams to 10-2QIlm spot sizes. The scheme present here circumvents limitat ions due to chromatic aberrations and space-charge effects in this relatively low energy «l00MeV) system.
INTRODUCTION

PLEIADES (Picosecond Laser Electron lnterAction for
Dynamic Evaluation of Structure) is a next generation
Thomson x-ray source facility at LLNL (Lawrence Livermore National Laboratory) which expected to produce x-ray fiux between 10 1 -10 s photons at pulse durations of 100fs to Sps long [ l] . The maximum production of x-rays depends on short duration electron bunch generated by a photo-injector, and the new installation of high performance beam optics for a tightly mrad, and beta function of 7mmlmrad. The lattice configuration is proved to be working well as shown later in the simulation results.
16-PIECE HALBACH PMQ MODEL Magnet Design
We adopted a design initiaUy proposed by Halbach[2] .
The design of a PMQ consists of 16-p iece magnet blocks put together to form a cylinder of lOmm in length, 2.5mm
in bore radius and 7.5mm in outer radius. A slanted side view of a complete assembly of a PMQ is illustrated in The desired field strength of B'=318.3T/m is obtained after a series of trial-and-error computations are carried out. The magnetic field gradient plotted in the bore region exhibited a linear behavior as shown in Fig. 2 . Near the bore surface we encounter non-linear fields, and we suspect this is because magnetic field symmetry is broken as one moves close to the magnet bore surface where higher magnetic multipole moments are no longer small perturbations. As can be seen from Radia results, significantly large integrated sextupole and dodecapole fields are found at a reference radius of 2rnm.
Generally the fringe field is simply neglected by assuming Bz field to be a step function with a constant nonzero field within and zero outside of PMQ. This is to be replaced when one considers a short fringe field extending away from two ends of a PMQ. Radiation hardness ofNdFeB magnet compound seems to exhibit a moderate level of resistant against magnetic degradation [5] . At PLEIDEAS faCility, magnets will be operated at constant room temperature which is significantly below our maximum operation temperature of 160°C, and B, loss to due temperature fluctuation is expected to be below a loss rate of O.lO%/oC. The summary of remanence loss due to irradiation sources are as follow: the exposure of 69Mrad of 60 Co "(-ray irradiation doses resulted in no remanence l oss, 1.5%
Magnet Material Properties
remanence loss is observed after direct hit by a total of 25 pulses of 82MeV electron beams, and the most remanence loss is observed in NdFeB by Bremsstrahlung source at a dose of 0.45Grad induced 2% minimum up to 14% maximum in 108s [5] . We expect to minimize a remanence loss by placing lead based collimators before and after the PMQ final focus system. Also, a high internal coercivity of NdFeB material helps to reduced remanence loss. A further detail study of radiation induced remanence of our NdFeB PMQ system is warranted in the future. We have also shown in Radia that our PMQ had a 2194 0.146
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Beam charge 2SOpC rrummurn error in its magnetic characteristics under presences of mechanical and magnetic tolerances of ± 1 % and ±O.l0. Remanence loss due to radiation bombardment is moderately low as detail ex.perimental results showed [5] . We also ex.pect a temperature fluctuation to incur no remanence loss. But we will need a future plan to study systematically both of these factors in our PMQs.
